Intraventricular endothelin-1 uncouples the blood flow: metabolism relationship in periventricular structures of the rat brain: involvement of L-type calcium channels.
Endothelin-1 (ET) produces contraction of cerebral resistance vessels in vitro and in situ, but also is neuroactive causing increases in tissue energy metabolism as measured by [14C]deoxyglucose autoradiography in the intact rat brain. ET may, therefore, disengage the normally tight linkage between cerebral blood flow and tissue metabolism. Using anatomically rigorous autoradiographic and imaging techniques to measure focal blood flow in anesthetized, ventilated rats, we found that intraventricular injection of 9 pmol of ET reduced rates of perfusion by an average of 29% (compared to a saline-injected condition) in 6 individual periventricular structures bordering the injected lateral ventricle. A significant vasoconstrictor effect (41% decrease in blood flow) also occurred in the ipsilateral choroid plexus after ET injection, despite its increased rate of glucose metabolism. We employed a hydrogen clearance method to monitor rates of blood flow serially within the periventricular margin of the caudate nucleus after intraventricular injection of the dihydropyridine calcium-channel antagonist, nimodipine (72 nmol), or 9 pmol ET, alone and in sequence. Nimodipine increased caudate blood flow (by 47%) and prevented the vasoconstriction produced by ET. The results indicate that ET causes vasoconstriction in penventricular brain structures and choroid plexus even in the presence of substantial increases in glucose metabolism. The simultaneous stimulation by intraventricular ET of tissue hypermetabolic and vascular constrictor mechanisms, leading to a net reduction of periventricular blood flow, is mediated, at least in part, by dihydropyridine-sensitive calcium L-channels.